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1. 

This invention relates to base detonating fuses, w 
especially adapted for use with anti-tank projec 
tiles and other Small caliber high-explosive pro 
jectiles intended for use against armored or pro 
tected targets. 
The invention will accordingly be hereinafter 

described with relation to such application but 
it is to be understood that without material modi 
fication many features are equally applicable to 
larger caliber projectile fuses. 

Detonating fuses for small high explosive pro 
jectiles present particular difficulties because of 
their small size, the great accelerating and rotary 
forces to which the parts are subjected in firing 
and in flight, and the heavy forces encountered at 
impact. Because of the desire to obtain max 
imum penetration of armor, a nOSe fuse, Which 
would necessitate weakening the front end of the 
projectile is generally considered undesirable and 
a base fuse is preferred. Because of the extreme 
force of “set-back,' on firing some projectiles 
the detonator may be fired by concussion. Also 
the detonator may be subject to accidental explo 
Sion by fire while the fuse is in storage, transport, 
or service. These hazards make it highly desir 
able that the fuse be “detonator-safe', by which 
term is meant that the detonator be held in safe 
position in the fuse until the projectile has cleared 
the muzzle. A further desirable feature is that 
the fuse be not completely armed until the pro 
jectile has travelled some distance beyond the 
muzzle of the gun. This is termed a "muzzle 
safe' feature. In order to insure certain arming 
and sensitivity, it is highly desirable that the 
percussion device be virtually dynamically bal 
anced with respect to the axis of rotation of the 
projectile in flight, which is also the axis of the 
fuse. 

Finally, from the practical standpoint, fuses of 
this class should be simple in construction, easily 
loaded and assembled, and adapted to low cost, 
manufacture in large quantity. 

It is therefore one of the principal objects of 
this invention to meet in a highly efficient, reli 
able, and practical manner the general and spe 
cial requirements above stated. 
Another object is to provide simple and rugged 

arming means which utilize forces generated by 
the firing process, but which are not affected 
adversely thereby, nor by the forces and shocks 
incident to handling. 
Another object is to provide a high degree of 

safety against premature explosion in handling 
the fuse, or on firing the loaded and fused pro 
jectile. 

2 
Another object is to provide means for delaying 

the arming of the detonator until after the pro 
jectile is in flight, or "muzzle-safe' feature. 
Another object is to provide a novel and effec 

tive "bore-safe' and “detonator-safe' construc 
tion as a precaution against concussion or fire 
hazards. 
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Another object is to provide simple and prac 
tical means for cushioning the shock on the 
detonator on firing. 
Another object is to provide simple arming 

means for the detonator which after rotating the 
detonator is inherently incapable of being thrown 
from armed position by forces produced by im 
pact with the target. 
Other objects Will in part be obvious from the 

annexed drawings and in part hereinafter indi 
cated in connection thereWith by the following 
analysis of the invention. 
This invention accordingly consists in the fea 

tures of construction, combination of parts, and 
in the unique relation and coordination of the 
members and in the relative proportioning and 
disposition thereof, all as more completely out 
lined herein. ? 

To enable others skilled in the art fully to com 
prehend the underlying features of this invention, 
that they may embody the same by the numerous 
modifications in structure and relation contem 

' plated by the invention, drawings depicting a pre 
ferred embodiment of the invention form a part of 
this disclosure, and in such drawings like chair 
acters of reference denote corresponding parts 
throughout the several views, in which 

Fig. 1 shows greatly enlarged, in longitudinal 
section a base percussion detonating fuse of small 
size according to the invention, the mechanism 
being shown in unarmed or safe condition. 

Figs. -la, 1b, 1c are cross section views of Fig. 
at planes indicated by lines a-a, b-b, and C-C. 

Fig. 2 is a similar section, showing the mecha 
nism in armed condition after firing. 

Fig. 2d. is a croSS Section view of Fig. 2 at the 
plane indicated by line a-a, showing the rotor 
cross section in armed position. 

Fig. 3 is a top or inner end View of the fuse. 
Fig. 4 is a bottom or base view of the fuse. 
eferring now to these drawings and especially 

to Fig. 1, the main member of the fuse is the body 
f) of rugged proportions with flange and ex 
ternal Screw threads 2 near the base end 3 for 
assembly to the projectile (not shown). The 
body C is bored out from the point end 4 to 
provide an internal bore 5 in which the mecha 
nism is assembled. Starting at the base 3, a 
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to coppering or other obstruction also requires 
consideration. In such event, the elasticity of 
the disc 45 Will cause the rotor 23 to rebound 
therefrom and strike the booster cup before it can 
respond to rotative forces, and if the percussion 
plunger 20 is propelled forward, the firing pin 
34 will strike the rotor 23 and retain the detonator 
in Safe position. Hence it is evident that the in 
Vention provides adequate Safeguards against pre 
mature explosion of the detonator before firing 
and While the projectile is in the bore of the gun, 
and the fuse can be properly termed "bore-safe.' 

Referring to Fig.2 as to position of the percus 
sion plunger 2G, and to Fig. 1 as to position of the 
rotor 23, as the projectile leaves the muzzle of the 
gun, and the force of the propellant becomes 
Spent, the acceleration of the projectile ceases, 
and deceleration due to air resistance occurs. At 
this instant, disc 45 will throw the rotor forward, 
but after rebound, the rotor is free to arm, and 
at the same time the rotation of the projectile due 
to firing is a maximum, hence the unbalanced 
forces cause the rotor to turn into the position 
shown in Fig. 2. The fuse is now completely 
armed and at Some safe distance beyond the 
muzzle of the gun. The tendency of the percus 
sion plunger 20 to pitch forward due to air 
resistance, termed “creep,' is countered by the 
anti-creep spring 7. 
On striking a target, the projectile will en 

counter substantial resistance, and will be 
checked in flight. This brings into play strong de 
celerating forces, and the percussion plunger 20 
Will be propelled forward, overcoming the anti 
creep Spring 7 and stabbing the firing pin into 
ths detonator, exploding same. The wave of 
detonation therefrom will travel through the 
tetryl cord 48 and booster charge 25 to the pro 
jectile burster charge, not shown but assumed to 
be of high explosive, whereby the projectile is 
fragmented. 

It is to be noted that when the rotor 23 is in 
armed position shown in Fig. 2, the dynamic un 
balance no longer exists, but there remains a 
torque couple holding the rotor in armed position 
and there is no tendency towards, nor possibility 
of, the rotor being thrown out of armed position 
while the projectile is in flight. Furthermore, on 
impact with an obstruction, due to the cylindrical 
shape of the rotor, inertia forces cause the rotor 
to Wedge tightly in its mounting structure, and it 
cannot be thrown out of armed position by any 
combination of impact forces. This is of im 
portance in connection With oblique impact, par 
ticularly against armor plate, under which cir 
cumstances strong random forces are applied to 
the fuse, and if the rotor can be thrown out of 
position, incomplete detonation or a “dud” may 
result. The rotor of the invention is therefore 
'self-locking' in the armed position. 
While no particular provision is made to obtain 

delay in bursting after impact, it is known that 
by incorporating in the detonator capsule special 
retarding compositions, a short delay burst can 
be obtained without material modification of the 
fuse. 

It will be evident to those skilled in the art that 
the embodiment of the invention, shown and de 
scribed as a detonating fuse, can be readily con 
verted into an ignition fuse by Simple modifica 
tions, such as substituting a cap or primer for the 
detonator, a port or powder pellet for the tetry 
cord, and a charge of powder for the tetryl 
booster. Such modifications properly come, and 
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6 
are so intended, within the Scope of the inven 
tion as claimed. 
Without further analysis the foregoing will so 

fully reveal the gist of this invention that others 
can, by applying current knowledge, readily adapt 
it for various applications without omitting cer 
tain features that, from the standpoint of the 
prior art, fairly constitute essential characteris 
tics of the generic or specific aspects of the inven 
tion, and therefore such adaptations should and 
are intended to be comprehended within the 
meaning and range of equivalency of the follow 
ing claimS. 
I claim: 
1. In a base detonating percussion fuse, in com 

bination, a fuse body having an axial bore, and 
detonating means assembled therein including a 
booster holder with a booster charge sealed there 
in, a stationary element having a cavity with a 
centrifugally rotatable detonator holder mounted 
rotatably therein, a detonator mounted in said 
holder in safe position, a percussion element for 
exploding said detonator including a firing pin 
positioned rearwardly of and in restraining en 
gagement with said holder, means for enabling 
said firing pin to move rearwardly to armed posi 
tion when said fuse is fired in a gun, and means 
for restraining forward movement of said per 
cussion element in flight. 

2. In a base detonating percussion fuse, in Com 
bination, a fuse body having an axial bore, and 
detonating mechanism assembled therein includ 
ing a booster holder containing a booster charge, 
a stationary member with a cavity having a cen 
trifugally rotatable cylindrical detonator rotor 
mounted rotatably therein with its axis at right 
angles to the axis of the fuse, a cylindrical det 
onator mounted diametrically in said rotor in 
safe position, a percussion element mounting a 
firing pin for exploding said detonator slidably 
mounted in said bore rearwardly of Said rotor, 
means including said firing pin for maintaining 
said rotor in safe position until said fuse is fired 
in a gun, and means for sealing said mechanism 
in said body. 

3. In a projectile fuse of base detonating per 
cussion type, in combination, a fuse body having 
an axial bore, sealing means therefor, and an as 
sembly of mechanism sealed therein including 
symmetrical rotor means carrying a detonator 
assembled in safe position, rotor means Self 
rotatable responsively to centrifugal force for 
turning said rotor means and detonator from 
safe to armed position when the projectile is in 
flight, and setback armed percussion means in 
cluding a firing pin positioned rearwardly of and 
in restraining engagement with said rotor means 
for exploding said detonator on impact of the 
projectile with the target. 

4. In the combination set forth in claim 3, said 
percussion means including a pair of elements 
normally maintaining said firing pin in restrain 
ing engagement with said rotor means, said elle 
ments telescoping when the fuse is fired in a gun 
to remove the restraint of said firing pin on said 
rotor means. 

5. In detonating mechanisms for base detonat 
ing percussion fuses, in combination, a fuse body 
having an axial bore, and detonating means as 
sembled therein including a centrifugally rotat 
able detonator carrier mounting a detonator and 
located with its center of gravity substantially 
On the axis of said bore, a percussion element 
positioned rearwardly of said carrier including 
a firing pin for holding said carrier in inoperative 
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7 
position until said fuse is fired in a gun and 

- thereafter for exploding said detonator on in 
pact, 'with a target, and means for normally hold 
ing said firing pin in engagement with said 
carrier. 

6. In a base detonating percussion fuse, in com 
bination, a fuse body having an axial bore, and 
detonating mechanism assembled therein includ 
ing a stationary member with an axial cavity 
having a centrifugally rotatable cylindrical deto 
nator rotor rotatably and concentrically mounted 
therein, a detonator mounted diametrally in Said 
rotor at the center of gravity thereof, a percuSSion 
element positioned rearwardly of said rotor in 
cluding a firing pin for exploding said detonator, 
set-back actuated safety means forming part of 
said percussion element for normally holding Said 
firing pin in restraining engagement with Said 
rotor, and anti-creep means for restraining said 
percussion element from forward noveinent whe 
armed. 

7. A detonating percussion fuse for a rotative 
projectile having, in combination, a fuse body 
adapted for assembly into such a projectile hav 
ing an axial bore and closing means therefor, and 
an assembly of exploding mechanism enclosed 
therein comprising, a centrifugal detonator rotor 
carrying a cylindrical detonator mounted therein 
transversely to the axis of said bore, a percussion 
device including a novable firing pin positioned 
axially and in rotation preventing engagement 
with said rotor, and means for releasing Said rotor 
for centrifugal rotation when the projectile-carry 
ing said fuse is discharged from a gun. 

8. A base detonating percussion fuse for a rota 
tive projectile having, in combination a fuse body 

8 
ing engagement with said rotor, and an anti 
Creep device arranged to restrain movement of 
said plunger towards said rotor during flight of 
said projectile. 
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adapted for assembly into such a projectile hav 
ing an axial bore and closing means therefor, and 
an assembly of detonating rechanisin enclosed 
therein comprising, a centrifugal detonator rotor 
of circular main section with a detonator nounted 
in a dia.netirical bore therein and transversely to 
the axis of said body, stationary means for ro 
tatably mounting said rotor, an inertia, percussion 
plunger including a firing pin for exploding said 
detonator positioned axially in rotation prevent 

9. A base detonating percussion fuse for a rota 
tive projectile having, in combination, a fuse body 
adapted for assembly into the base of a pro 
jectile and having an axial bore with closing 
means therefor, and exploding mechanism as 
sembled therein comprising, a holder containing 
an explosive booster charge, a detonator for ini 
tiating the explosion of said charge normally 
safely positioned in a rotor, a centrifugally oper 
alted detonator rotor for turning said detonator 
from Safe to armed position responsively to the 
Spin of Said projectile, an inertia, percussion 
pillinger including an axially movable firing pin 
rorinally positioned to prevent rotation of said 
rotor to armed position, and anti-creep means 
fer restiltraining Said plunger from movement to 
wards said rotor during flight of the projectile. 

HARRY J. NICHOLS. 
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